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Satellite line spectra emitted from H- and He-like ions 
in various plasmas are used for plasma diagnostics, because 
theoretical atomic data for H- and He-like ions are rather 
accurate. The satellite lines are produced by dielectronic 
recombination as well as by inner shell excitation and 
ionization. For H-like ions, dielectronic satellite 2p2 3p ~ 
Is2p 3p is expected to be useful line to infer electron density 
on dense plasma, because of I-changing transition 2s2p 3p ~ 
2p23p at high density[l]. Such dense plasma (Ne _ 1020 
cm-3) mainly corresponds to laser- produced plasma, where 
Ne is electron density. 
Recently satellite lines for H-like Mg ions near LYa 
lines have been measured by F. B. Rosmej et al.[2] using 
nhelix-Laser system [3,4] at GSI (Gesellschaft fur 
Schwerionenforschung). The spectra were measured with a 
high-resolution spectrometer (J..//1A ~ 5000) and many 
satellite transitions between fine structure levels are resolved. 
The satellite lines (thin line) from 2131' and 2141' states are 
identified as well as those 2121' states as shown in Fig.l. 
We studied the electron temperature (Te) and density 
dependences for satellite line intensities in ionizing phase as 
shown in Fig.2. The electron temperature may be able to 
infer with the intensity ratio ofline J (2p2 ID2 - Is2p IpI ) to f 
(2p3d IF3 - Is3d ID2). The line d(2p2 3p - Is2p 3p) 
increases with increasing density from Ne = 1020 cm-3 to 1022 
cm-3. On the other hand lines a (2s2p 3P2 - Is2s 3SI ) and b 
(2s2p 3PO,I - Is2s 3SI) decrease. As stated above, this is due 
to I-changing 2s2p 3p ~ 2p2 3p. We can estimate the density 
from intensity ratios of line a or b to d. 
We analyzed the measured spectra with the use of our 
collisional-radiative model (CRM) including doubly excited 
states [5]. We studied theoretical satellite line intensities and 
carried out fitting the measured spectra with theoretical 
spectra under the condition of ionization equilibrium. 
Gaussian function is used for line profile 
L (A) = exp {- [( A - ~ ) / a] 2} / ( .J; a) , (1 ) 
where J.. is the wavelength, Ao is wavelength of a line center, 
and a is a broadening parameter. 
In this paper, we show the best fit to the measured 
spectra with the calculated result (bold line) by our CRM, 
assumin!j the ionization equilibrium at Te = 235 eV and Ne = 
1020 cm- , in shown Fig.I. We used the value 6.5 a.u. for 
background intensity of the measured spectra. Since the 
abundance of 1 S2 and 1 s are dominant and almost the same 
under this condition, the contribution from 1 S2 to the line d is 
about 30%. The agreement is rather good except the lines 
from n = 3 such as line f. 
378 
We are going to improve the analysis considering more 
carefully about the line profiles, background subtraction and 
non-equilibrium ionization conditions. 
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Fig.1 Comparison with a measured spectra (bold line) and a 
calculation (thin line) for Te = 235 eV and Ne = 1020 cm-3, 
respectively. a: 2s2p 3P2 - Is2s 3SI, b: 2s2p 3pO 1 - Is2s 3S}, c: 
2 lId' 2 3 3 f ' 1 1 2s P PI - Is2s So, .2p P - Is2p P, : 2p3d F3 - Is3d D2 
and J: 2p2 ID2 - Is2p Ipl . 
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Fig.2 Temperature and density dependence of satellite lines 
in ionizing phase. (a)-(c) show density dependence at Te = 
200 eV: (a) Ne = 1010 cm-3, (b) Ne = 1020 cm-3, and (c) Ne = 
1022 cm-3. (d)-(f) show temperature dependence at Ne = 1020 
cm-
3
: (d) Te = 100 eV, (e) Te = 400 eV, and (f) Te = 800 eY. 
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